Effect of 5-fluorouracil on the cell growth and cell cycle kinetics of a mouse ascites tumor growing in vivo.
The effect of 12, 24 and 36 mg/kg body weight doses of fluorouracil (5-FU) on the Bp 8 ascites sarcoma growing in vivo was studied. From sequential studies of the total number of cells together with the composition of cells in the cell cycle, the cell cycle flow was calculated and correlated to the pharmacokinetics, which was determined by using 3H-5-FU. The dose of 12 mg/kg 5-FU affected cell growth between 24 and 72 hours, while the effect of higher doses was immediate. An early block in outflow of cells from G1 was followed by an increased outflow, indicating an early inhibition followed by an enhancement of the initiation of the DNA synthesis. This increased outflow from G1 together with the decrease in outflow from the early S-phase, i.e. decreased DNA synthesis, resulted in an accumulation of cells in the early part of the S-phase. The prolonged effects on the cell growth and the cell cycle flow despite the very fast decline in the drug concentration both in the ascites fluid and within the cells, together with a constant level of the drug in the macromolecular fraction, suggest an interaction between 5-FU and RNA/DNA at later times rather than an inhibition of the thymidylate synthetase activity.